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The western United States is experiencing increasing population, a housing shortage, and a
drought. These challenges demand creative and unprecedented changes to development. Water
recycling is slowly emerging as a viable solution for developers, home owners, and cities as a way
to continue much-needed housing development while mitigating unnecessary water depletion.
With all change, policy, feasibility, and awareness can be the largest influencers. Drought-ridden
western-American states require additional and revised regulatory requirements to promote
recycled water in new development. Currently, water reuse is largely used for agricultural and
industrial purposes. To motivate and encourage housing development, water recycling needs
to be incorporated into single family and multi-family uses with an increase in non-potable,
residential recycled water use and potable residential recycled water use. Water boards
and commissions, on their own, lack the means to implement proposed strategies. The land
development process—including planning commissions, permit requirements, and zoning
regulations—lack the creativity and urgency to implement water recycling into residential
developments. Arizona, California, Nevada, Utah, New Mexico, and Colorado water planning
and land use planning departments need unification on the topic of water recycling to overcome
two of the largest crises that developing and existing communities are experiencing: a lack
of water and a lack of housing. Research drivers include the need to address, “additional or
revised regulatory requirements and their application to recycled water end uses.” (Water reuse.
org) The following report examines the feasibility of an increase in water reuse for residential
water recycling in California. Several communities in the United States West have begun to use
water recycling in this way (e.g., San Diego, Ventura County, Orange County, and Folsom) but
its widespread use and revised regulation can help the U.S. West solve two critical issues: the
housing crisis and water shortages due to prolonged droughts.

Definitions
The following definitions explain water reuse, potable water, secondary water, and ground
water. These definitions are needed to provide clarity, as these terms mean very different
things and have different policy implications.For example, not all potable water is achieved
the same way, and not all recycled water is created equal. An introduction to the purple
pipe system that currently supplies much of the recycled water to commercial and city
landscaping is needed to understand the scope of this paper.
Water Reuse: the EPA (United States Environmental Protection Agency) describes water
reuse (also commonly known as water recycling or water reclamation) as reclaimed water

Definitions

from a variety of original sources that is then treated and reused in a variety of ways.
Potable Water: Potable water is drinking water; water that complies with the Federal and
State standards through the Clean Water Act and the Safe Drinking Water Act. Drinking
water often comes from groundwater and local streams and reservoirs, as well as
increasingly more common highly treated wastewater. According to the Center for Disease
Control and Prevention (CDC), potable water comprises a small fraction of the total use of
water in the United States.
Secondary Water Uses: Not to be confused with secondary water sources such as
stormwater/rainwater and treated wastewater/greywater. Secondary water uses include
agricultural irrigation and animal feeding operations, industrial activities such as cooling
towers, and medical uses such as dialysis, hydrotherapy tanks, etc. Secondary water uses
are still largely using freshwater resources rather than recycled water methods. (cdc.gov)
Groundwater: Groundwater is water contained in large watersheds found underneath the
ground. This water, although unseen, is an amazing natural resource that has allowed places
like California to become a top agricultural producer and leader in high-tech industries
(watereducation.org) Groundwater is a diminishing resource that requires replenishment
and protection from pollutants.
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Indirect Potable Reuse: According to the California State Water Board, indirect potable
reuse is “the planned use of recycled water supplies with a suitable environmental barrier.”
IPR includes ground water replenishment and surface water source augmentation.
Direct Potable Reuse: According to the California State Water Board, direct potable reuse
is “the planned introduction of recycled water either directly into a public drinking water
system, or into a raw water supply immediately upstream of a drinking water treatment
plant.”
Unplanned versus planned: Water recycling (interchangeable with water reuse and water
reclamation), is split into two categories: unplanned water reuse and planned water
reuse. Unplanned water reuse is comprised to a source of water that is mostly composed
of previously-used water that have typically received treated wastewater discharges
from nearby communities and waste water treatment plants. Planned water reuse are
systems (typically a combination of man made and natural) that aim to beneficially reuse

Figure 1: Uses for Recycled Water (Retrieved from epa.gov)

a recycled water supply. The EPA provides the typical uses of planned recycled water:
landscape irrigation, industrial process water, potable water supplies, and groundwater

The Purple Pipe System-Purple pipe and purple pipe signage is an increasingly common

supply management. For the purpose of analyzing the affects of recycled water on new

sight in new communities. Purple pipes contain and transport recycled water. Usually,

development, the paper will primarily be referring to planned water reuse systems. Figure

these are typically deployed to water highway vegetation, park vegetation, and general

1 depicts examples of water sources and use applications that can be drawn both from

city landscaping. There is always a disclaimer on the sign, saying “do not drink.” Despite

planned and unplanned water reuse.

this warning, water in purple pipes is actually quite clean. Valleywater.org states that,
“Recycled water has been treated to remove contaminates, which allows it to be used
for irrigation, agriculture, and industrial purposes… advanced purified water, a form of
recycled water, is secondary treated wastewater that has been further purified… the end
product is nearly distilled water that meets and even exceeds primary and secondary
drinking water standards.” So, why do those signs say do not drink? The level of treated
water running through most purple pipe systems has not gone through the advanced
purification technologies. Yet, the water is still quite clean, despite the perception that
recycled water is dirty.
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One of the original pioneers of the recycled water system is the Irvine Ranch Water District.
However, in the beginning the Irvine Ranch Water District Board of Directors placed a
premium on recycled water meaning that it was viewed as a valuable resource. With that
mindset, Irvine delivered 2 million gallons a day of tertiary-treated (highest treated) water
to agricultural users. More importantly, they were the “the first district in the state to get a
permit to use recycled water for any acceptable use (including some plumbing) (Peterson,
2014). Irvine achieved this type of water infrastructure distribution through identification
of recycled water piping with a bright lavender color (mostly because it was the last color
to identify different types of piping by). They also ran two parallel delivery systems next
to each other, using dual distribution, a system that would be vital for incorporation into
residential usage as well. As Peterson states, “It was cutting edge nationally back in 1985”.
The purple pipe system is still in full force today, but mainly for agricultural, industrial,
and public landscaping purposes. If it started out with such a strong foot, why has it’s use
declined into specific and niche uses when it should be the most valued and relied upon
source of water infrastructure?

Figure 2 and 3: Pictures of “Irvine Purple” Purple Pipe and the Irvine Community under Construction in the days before
purple pipe and early reclaimed water infrastructure (Retrieved from Irvine Ranch Water District)
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Background and
Reasons for Action

Current Climate and Practice
Cities across the world, and especially in high population areas, face water shortages both
in terms of water supply and water infrastructure. Communities face supply shortages
from “an increase in demand, drought, depletion and contamination of groundwater, and
dependence on single sources of supply.” (Miller, Integrated Concepts in Water Reuse)
The last point of dependence on single sources of supply is key. This is largely the purpose
of water recycling, to create a new source of water for commercial, agricultural, and even
residential development. The world is aware of the application of water recycling and
water reuse, but not on the scale it should be. Both Diemer’s paper An Overview of Water
Recycling in the United States and Miller’s Integrated Concepts in Water Reuse say that
about 3.4 billion gallons per day are reused in the United States, but that is an extremely
small portion of the 34.9 billion gallons per day of municipal wastewater produced.
The amount reused ranges from 7%-9.7%, a small enough percentage that signifies the
opportunity for significant growth in this sector of water use.
Current water recycling facilities differ in their purpose, filtration levels, and cost. Across
the U.S., recycled water projects can cost up to $2,000 per acre-ft. (Diemer, 2007). With
current water recycling practices, there are a few implications to keep in mind. Water

more water recycling. Public perception and anti-NIMBY practices in the planning and
development world definitely act as a roadblock to existing water shortages and their
possible solutions.
There are many areas that are using the power of recycled water, mainly for agricultural
and commercial purposes, and sometimes indirect potable reuse. However, only four
states (California, Arizona, Texas, and Florida) account for 90 percent of the water reuse.
(Diemer, 2007) And even in California, the main focuses are agricultural, rather that
developmental and indirect potable reuse and secondary water uses. For example, in
Sonoma and Monterey counties in California, recycling water is used to irrigate lettuce
artichokes, strawberries, and grapes. Sonoma County’s Laguna Wastewater Treatment
Plant produces 2 million gallons of treated wastewater and produces 21 million gallons
of tertiary-treated wastewater daily (Peter Schulte, 2007)). Originally, water recycling in
Sonoma County was going to be used to treat water before it is disposed (see Morro Bay
Treatment Plant Case Study), but thankfully the same recycling technology is now used
to supplement water supplies. (Peter Schulte, 2007) By converting to secondary-treated
to tertiary-treated water, the uses for recycled water drastically increased as treatment
increased and technology was added.

recycling projects are most cost effective when they can be located close to a large source
of the recycled water. This eliminates the need for expensive infrastructure, including
pipes connecting distant sources to places that need the water. Other current implications
and barriers to an increase in water reuse facilities and infrastructure is the lack of funding
and public education, inconsistent regulation (especially in the Western United States),
and public perception and acceptance. There seems to be a distinct difference in public
perception and acceptance of water reuse between non-potable reuse applications and
indirect potable reuse. (Miller, 2006) An emphasis on water recycling facilities cleaning
water to a degree suitable only for reentry to groundwater and for secondary water
uses in commercial and residential developments would ease the pain of transition to
Figure 4: A flower nursery in Marina, CA using recycled water (Retrieved from California Ag Water Stewardship Initiative)
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Orange County is a poster child for groundwater replenishment as it holds the world’s

Finally, when cities opt for investing in recycled water to augment their groundwater or

largest water purification system for indirect potable reuse. The lack of water is much less

direct potable water systems, it is a relatively low energy requirement compared to other

of a threat in Orange County than in the neighboring counties Los Angeles, San Diego, and

water supply options and technologies. As mentioned before, Orange County has taken

Riverside. Orange County uses world-leading technology to support extensive recycling

the recycled water world by storm and the lower energy costs may also be a main reason

and smart water management. Orange County has results to prove it: the Orange County

why. The rolling hills and long distances that water would need to be imported from in

Water District has recycled water to provide water for 19 cities and water agencies serving

order to reach growers would be much more expensive option. (Schulte, 2009) The graph

2.5 million residents in Northern and Central Orange County through their Groundwater

depicted shows the kilowatt hours per acre foot of different water supply technologies,

Replenishment System. (OCWD, 2021) They do this through indirect water reuse, meaning

showing water recycling as the lowest option at 400 Kilowatt hours per acre foot.

instead of direct purification manmade treatment systems, they use existing groundwater
watersheds, and replenish them in order to use the natural filtration processes found in
nature. The system takes 200 million gallons of wastewater daily and removes impurities,
uses natural filtration, microfiltration, and UV light treat the water, and then recharges the
existing groundwater basin. This recycled water is as clean, if not cleaner, than first time
use filtered potable water. Not only is the cleanliness of the water a win for the Orange
County Water Board, but their facility produces water at a unit cost of $700 per acre foot
with subsides and $850 per acre foot without subsides, each being less than the cost of
imported water proving that if recycled water infrastructure is invested in now, it can save
cities money in the long run.

Figure 6: Kilowatt Hours Per Acre Foot of Various Water Supply Sources (Retreived from Pacific Institute)

Figure 5: Visual of GWRS in Orang County, California (Retreived from Orange County Sanitation District)
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Potable Water Shortages

On a more positive note, despite population growth, overall total urban water use has

Water recycling for potable water supply is a growing solution for California, Arizona, and

also fallen. This is not necessarily true among industrial and agricultural areas, but the

Nevada, as communities in each of these states rely on water from the Colorado River.

San Francisco Bay and South Coast regions, which account for most urban water use in

The Hoover Dam is reaching a critical low and these Western states, especially those that

California, have seen a reduction in per capita water usage from 231 gallons per to in 1990

are dry and desert-like, need to continue focusing on decreasing potable water usage,

to 180 gallons per day in 2010. This is largely due to the mandatory installation of water

especially in finding solutions to reduce the need of central power plants that require a

saving technology, but also a major reduction in landscape watering, “which makes up

mass amount of water.

roughly half of all urban water use.” (Mount and Hanak, 2019) Although recycled water
can be applied to environmental and agricultural uses (the highest water uses in the state

Numerous articles recently highlighted the drought and water scarcity that states in the

of California), if recycled water can be motivated for the San Francisco Bay are and the

Western U.S. are facing. “Communities and municipalities are banning or limiting water

South Coast as a necessity, this could allow for more opportunity for housing and new

lawns, washing cars and other activities to conserve water resources and cut water usages

development as more water sources become available. These two regions make most of

by as much as 40% in some cases.” (Water and Waste Digest Staff, 2021) These conditions

California’s urban water usage, and a strong case can be made for using direct potable

mentioned are unprecedented water shortages as well as an increase in competition for

water recycled water to promote development in these regions. The figure depicted

water from the Colorado River and its lakes, Lake Mead and Lake Powell. (Nilsen, 2022)

from the Department of Water Resources shows the average annual applied water use in

Water recycling is a solution, as the water bureaus recognize, and they expect to receive

California from 1998 to 2015 for reference.

over a billion dollars from the bipartisan infrastructure law in which $245 million will be
used in water recycling projects. Moreover, potable water shortages are very apparent
in agricultural uses, since potable water has been the source of water for much of the
agriculture within the Western United States. This trend has decreased in recent years,
but agricultural and industrial uses are still paying the price for their previous footprint
on potable water sources. It is recognized that farmers in Arizona will see large water cuts
since the agriculture footprint on water is proportionally huge. (Nilsen, 2022) The article
argues that in-home water use does not account for much overall usage (although this is
questionable in largely urbanized and single-family residential zoned areas. As the article
states, “many cities re-treat and recycle water from appliances. Los Angeles, for example,
is working on a plan to treat and recycle all of its wastewater.”

Figure 7: Water Uses Across Regions (Retrieved from ppic.org/water)
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Impact on Population Increase

water is in short supply, so developers turn to connection to the nearest water treatment

Water infrastructure is a requirement for any residential and commercial development.

facility. However, this requires millions of dollars of funding of infrastructure to connect

“There are well established links between water infrastructure development and residential

their development to the existing facility. Either developers can afford this and contribute

growth as well as between increasing residential growth and increasing water demand.”

to infrastructure sprawl, or developers give up and don’t want the risk and housing is not

(Lieske et. al, 2015) With that, water availability plays a major role in determining if new

built. One solution to this is the concept of decentralized water treatment plants, which

development is feasible. Moreover, water treatment facility locations and their centrality

will be discussed in further detail. The fact is that water availability does attract residential

to whatever development is being built or added upon is also key. Water is largely so

development, as this was proven in a study done which investigated the Sheridan Area

expensive for developers and city’s because of supply and demand but also because

Water Supply in Sheridan County, Wyoming. The main takeaway is it is clear that there is

of the actual cost of materials and labor it takes to install miles of pipeline. A water

a “problematic disconnect between water planning and land-use planning in the western

treatment plant has its sphere of influence. Whether that is a certain population it can

United States.” (Lieske et. al, 2015) It also shows that when it comes to population and

serve, a maximum growth rate it is currently planning for, or literally just the areas where

development increases, dispersed urban form has a lower public service expenditure than

it’s connecting infrastructure can reach. A typical city model, that is changing and being

that of clustered, compact urban form developments, since municipalities want to invest

challenged in recent years, is commercial development at the city core with residential

public services into areas where they will be more efficient in their allocation of resources.

development extending out from the core. This concept has been commonly referred to

This explains why developers of late have been tasked with funding water infrastructure

as urban sprawl and brings a multitude of sprawling infrastructure with it as well. This

to new developments that fall outside of the city’s current public service expenditure

problematic layout is especially applicable to cities that are not embracing urban infill and

comfort zone.

mixed-use developments.
Amid this city and water treatment structure, developers are now trying to develop
residentially zoned, undeveloped parcels, but lack the adequate infrastructure and
connection to the centralized water treatment infrastructure. In recent years, developers
have been stuck with the task to pay for long connections of water piping to the existing,
central water source. Not only does this system place added capacity on typically outdated
water treatment plants, but it does not leave the city with much flexibility if one of those
central plants will need a major update to abide by current regulation as population
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Related Policy and the Permit Process in California
Interim Ordinances and Moriatoriums
First, due to the sheer population in the Western United States, and especially in California,
cities have implemented development moratoriums on new development because there
is simply not enough water to support the current population and new homes that
would go along with it. Interim ordinances are a temporary halt to development to add

continues to outmatch the supply of housing.

infrastructure. Although they are widespread in the United States, interim ordinances are

In sum, a dangerous cycle has been brewing: Western United States Population is growing

This halt on development can motivate developers and cities to adopt new strategies,

(in drought-ridden areas). Developers see the opportunity and want to build housing . But,

such as decentralized water recycling facilities, residential secondary water meters,

relatively common in California and the Western United States due to water shortages.
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general awareness of water recycling, and a decrease in developer incentives for water

Title 22

recycling measures. An example of a building moratorium (i.e., interim ordinance) can be

Title 22 essentially is the essence of water recycling code in California. It is the most

found in Los Osos, a small community in San Luis Obispo County. A community plan was

stringent water recycling code in the Western United States. There are positives and

approved in 1988 that halted any future development in Los Osos due to the threat that

negatives to the stringent aspect of the code. A positive aspect is the quality of recycled

the septic tank system was polluting the underground aquifer. Because of this, Los Osos

water that will be delivered to communities. A negative asepct is lack of efficiency

was suddenly faced with a water crisis and no more development with stemming water

in getting recycled water permits approved. Title 22 is the state’s guidelines for how

infrastructure could be supported. This situation is occurring in other areas of the Western

treated and recycled water is dicharged and used. (watereducation, 2022). Title 22

United States, but instead of danger of septic system intrusion, it is simply a lack of available

gives 40 specific uses that allow disinfected tertiary reyccled water (landscaping uses)

potable water. There is such a shortage, that some cities have moved past only relying on

24 specific uses with secondary recycled water (agricultural uses), and 7 uses that allow

impact fees, and fully requiring the developer to pay for the proper infrastructure for new

undisinfected secondary recycled water (mainly industrial uses). Title 22 does not focus

development. For example, the Sundance water Recycling Facility in Buckeye, Arizona was

on direct or indirect potable reuse, but rather non-potable recycled wate reguatlions.

100% privately funded by Hancock Homes, DR Horton, and Meritage developers in order

However, other permitted uses include residential landscaping (which is extremely under

to provide water to their new developments. Other cities that were able to be developed

used), air conditioning, commercial laundry (Note: recycled water could be utilized in

due to water recycling facilities and forecasts and were funded by the developer include

commercial laundry facilities at universities), and flushing toilets in commercial buildings.

Surprise (AZ), Tracy (CA), El Mirage (CA), and Goodyear (AZ).

Title 22 enumerates it’s main goals and in terms of long term planning, California wants
to “increase the use of recycled water over 2002 levels by at least 1 million acre-feet per
year by 2020, and by at least 2 million acre-feet a year by 2030.” (watereducation, 2022)
Because of these aggressive, and necessary, goals outlined in Title 22, companies and
businesses are reacting accordingly, but the housing industry is lagging. For example, a
company known as “fluence” demonstrates new water recycling technology in Palo Alto
as they rightfully claim that new technology is expected “as California prepares itself for a
drought-prone future” and ways to create Title 22 Compliant water recycling structures is
necessary. Their model is depicted below.

Figure 8: Homes Built after Construction of Sundance Water Reclamation Facility (Retrieved from Hancock Builders)
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Figure 9: Water Recycling Technology Model Title 22 Compliant (Retrieved from fluencecorp.com)
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Recycled Water Use Permits

Action Plan 2019 iterates as well. Also, the application does not currently give residential

In the California Water Reuse Action Plan of 2019, the authors emphasize a development

as a specified type of use. See below a personally created abstract flow chart and process

and streamlining of the recycled water regulations and permitting process. “The

to obtain a recycled water use permit in California.

development of statewide regulations – whether it be for potable, non-potable, or onsite
reuse- ensures that local agencies understand the full scope of the regulatory requirements
and financial implications of such requirements in advance of significant planning and
project development investments.”
To obtain insight into the water recycling permitting process in a medium-sized city in
California, San Luis Obispo is a good anecdote to what many Western municipalities
require and the permitting process as it exists now. In San Luis Obispo County, California,
water recycling is largely used for landscape irrigation. First, the entity needs to submit
a recycled water permit application. This is a no-fee application and includes property
information, site owner contact information, design contact, site supervisor, and site
information. The application splits development into retrofit or new development. The
permit application also requires post-construction inspection results which address
adequate signage, drinking fountains possibly affected by recycled water, water well setbacks, and proper coloring of piping/irrigation infrastructure. The agreement also states,
“I understand that recycled water will not be available for use until cross connection tests
and coverage tests have been conducted and approval has been granted by the Regional
Water Quality Control Board.” This shows that the permitting process for secondary water
includes initial approval, post-construction inspections, and approval by the Regional
Water Quality Control Board. The key factor here is the willingness and the priority that
regional water boards place on water reuse that will impact the granting of approval to the
developer wanting to implement recycled water infrastructure. The reason for pointing
out the many steps involved in a simple landscape irrigation application process in San
Luis Obispo is to highlight that water recycling permits for an increase in residential use
will not be easy and requires policy and process alterations as the California Water Reuse

20
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Direct and Indirect Potable Reuse Regulation in California: SB 918 and AB 574
According to Water Code section 13561 from SB 918, direct potable reuse is defined as “the
planned introduction of recycled water either directly into a public water system, or into a
raw water supply immediately upstream of a water treatment plant.” Currently, however,
no regulations exist in the United States, federal or state, addressing the planned use of
treated wastewater to supplement potable water supplies. (waterboards.ca.gov) There
has been plenty of research and confirmation that it is a feasible endeavor yet because of
the lack of regulation, it has not been implemented on a large scale.
The main direct potable water reuse regulation in California is AB 574. This law establishes
authority to state water boards over water quality matters. The law requires implementation
of uniform water recycling criteria for indirect and direct potable reuse for groundwater
recharge. It also requires development and adoption of uniform water recycling criteria for
surface water augmentation. The bill would require adoption of uniform water recycling
criteria for direct potable water reuse through raw water augmentation. When dealing
with raw water augmentation, AB 574 prohibits the state board from adopting uniform
water recycling criteria until the expert review panel has reviewed the proposed criteria.
AB 574 is an important one to point out because it also declares goals that require revised
policy and regulations. In regard to potable reuse, the state board adopted an updated
water recycling policy which states a goal of increasing the use of recycled water in 2002
levels by 1,000,000 acre-feet per year by 2020, and by 2,000,000 acre-feet per year by
2030.

22

Roadblocks to
Water Reuse

Perceptions on Water Reuse Facilities and Marketing Roadblocks

Another negative perception about water recycling is that people think non-drinkable

The idea of water reuse in residential areas can be met with public opposition. People want

water is unsafe. After speaking with industry professionals on the topic of water recycling

their water for their homes to be as clean as possible, and perception does not always

in residential areas, the largest takeaway is that the average community pictures water as

match reality. Residential water reuse has not been largely implemented for a few reasons.

unsafe and safe, while the reality is that there are so many layers in between these two

First, a city may not have the funding for a potable water reuse plant as they require much

categories. (Tom Wright, HPS 2022) Water treatment technology allows for a spectrum

more expensive technology and systems. Second, even if residential water reuse was kept

of water purity levels. In fact, most recycled water (especially if ran through a reversed

to non-potable (such as car washes, landscape irrigation, cooling mechanisms, etc.), it

osmosis purification system) is completely drinkable, yet the “yuck factor” stops most

has to be very clearly separated and divided from potable water intake into the home.

people from even seeing it as an option, including municipalities. Water is a not a one size

This would require two completely different water systems feeding the home, adding to

fits all solution. It is clear that water and how people perceive it and manipulate it is an

construction costs . Therefore, both potable and non-potable reuse application will likely

area of technological advancement that is falling behind our world, but needs to be the

only apply to new developments in which the developer will have planned for two separate

fastest advancing system in order to promote bio diversity, sustainable developments, and

systems. We can see this separation of systems being implemented on newly constructed

human existence in general. (Founder of PERC water, 2022)

multifamily residential units in various locations, but the implantation on single family
homes is a battle of perception and viability.

Current Bad Practice

Another roadblock to an increase in water recycling is existing practices. In many water

“As for public perception and acceptance, while non-potable reuse applications (e.g.,

recycling facilities, the recycled water is simply dumped back into the ocean, causing it

landscape irrigation) are generally acceptable, as reuse moves toward indirect potable

to no longer be available for industrial, commercial, or residential use. Reasons for this

reuse, the reaction form the public – usually in the form of negative publicity in the media-

include a lack of infrastructure to direct that recycled water to commercial, agricultural,

becomes more negative. More focus and consideration should be given to the psychological

and industrial uses. The California Water Board makes it a clear priority that water needs

factors that lead to the public’s resistance to indirect potable reuse.” (Diemer 2007)

to be saved and reused. To quote, “The use of recycled water that would otherwise be
discharged to a watercourse can adversely affect the availability of water for benefiical

Current perceptions on water recycling in residential uses include concerns about water

uses of water downstream of the dsicharge point, incluidng in stream uses.” (California

safety, concerns about cost and who will pay for the infrastructure, concerns about

Water Boards, 2016). This could be a main reason why some cities are hesitant to approve

the visual appeal of decentralized water treatment plants that are growing closer and

or implement water recycling in some areas: they are concerned it will affect the health of

closer to residential developments. The stigma that water recycling facilities cannot be

existing streams and bodies of water. However, multiple perspectives need to be analzyed.

incorporated into residential developments needs to be curbed. The smelly, large acreage

The Water Board also states that factors to consider include “The need for developing

water treatment facilities do not incorporate modern technology.

housing within the region (s).” Personally, this applies to all of California and water recycling
needs to be prioritized until adequate housing has been furnished.
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PERC Case Study
Water treatment technology has come a long way, but we have a long way to go. The
founder of PERC water, Johan Perslow, explains the early days of entering the water

Solutions and
Opportunities
for Growth

recycling industry. He pushed for the integration of water recycling plants in neighborhoods
and central cities, instead of out on the borders of a city where infrastructure would cost
a fortune to connect to development. He founded PERC Water with much pushback,
especially on the concept of feeding the “good bugs” in water to enable more biodiversity
in landscaping that the recycled water would be feeding at the time. He refused to believe
that recycled water could not be implemented in a development due to smell, since he
witnessed first hand an individual’s personal water recycling plant in Northern California,
that did not have a smell that bothered surrounding neighbors. After much research, early
water recycling plant visits, and testing, PERC was founded with a small-acre solution that
did not smell, used computers to make their systems compact, and did not view water
as a one size fits all option. In fact, PERC’s goal was if you borrow something, give it back
better than how you received it. In this case, PERC’s water recycling facilities borrowed
wastewater, and gave it back to be used for a better purpose that the original source of
water.

Figure 10: Example of a PERC Water Treatment Facility that Offers Urban Design Solutions for Water Treatment Facilities
(Retrieved from percwater.com)
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Engineered Report Review on the Morro Bay Water Treatment Plant:

the plant to continue to discharge treated water back into the ocean. What planners and

The Morro Bay Treatment Plant Engineered Report for the Morro Bay Treatment Plant

municipalities have failed to realize is that long term results require short term sacrifice,

gives insight into of the goals and strategies that recycled water facility contractors and

collaboration, and change. Pictured is a summary from the PERC Engineered Report of the

operators are trying to motivate. The Engineered Report was prepared by PERC water

various agencies and permits required to construct a water recycling facility on the coast

and gave an in-depth proposal and report on how the Morro Bay treatment plant in San

to give a perspective at how far we need to be looking ahead in order to be able to address

Luis Obispo could begin to operate as a recycled water treatment plant through advanced

all of the permit requirements and review boards, especially, when new technology that

water purification technology, compact and beautiful design, and added infrastructure.

promotes new development is a possibility.

Currently, the Morro Bay Treatment Plant serves about 13,300 people with an average
daily flow of 1.089 million gallons per day of solid waste. Currently the Morro Bay
Treatment Plant operates in such a way that it is dumping cleaned water back into the
ocean because of the lack of infrastructure needed to circulate the recycled water. The
treatment plant also required a major update due to population forecasts and new
government standards. PERC’s perspective on the update of the treatment facility
was, “we recognize wastewater treatment facilities are highly-specialized and complex
production facilities and are considered an asset to its city.” The main goals of PERC’s
proposal would decrease the overall cost to the city, increase the water quality, reduce
power consumption, and increase equipment efficiency. Most importantly, this report
represented that water recycling facilities do not have to have a large footprint. Most
technology can in fact be installed underground which further eliminates disruption to
neighborhoods and businesses around it. “In addition, our conceptual design uses only 1.4
acres of the total 5-acre available site, freeing up approximately 4.0 acres for commercial
development or future expansion.” This is key. If decentralized water treatment plants
can be used to recycle water and promote more development to use that recycled water,

Figure 11: Permitting Agencies Required on the Morro Bay Treatment Plant Engineered Report (Retrieved from PERCWater.com)

that is a win in the battle to mitigate the housing crisis and drought. Moreover, this plant
update would have been able to support over 7,000 homes and 21,000 people in its first
phase while also including specific services for reclaimed water storage and distribution.
However, the City of Morro Bay refused this proposal to update the plant, instead allowing
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Water Reuse Infrastructure and New Residential Development

This is an example again where an intersection between water and infrastructure planning

Current Residential Use of Water

with land use and zoning is vital in order to yield results that are beneficial to all parties.

Residential landscape is a key area to maximize in both the land use planning and

See the attached graph depicting various levels of treated water and allowed uses from

infrastructure planning fields. The California water board requires a 3rd-level treated

the California Water Board for reference.

recycled water (disinfected tertiary) to be used for residential landscaping. The EPA explains
that the average American family uses more than 300 gallons of water per day at home,
and 30 percent of this does occur outdoors. An extremely important factor here though
is in drought-ridden states such as California, Arizona, Utah, Nevada, etc., the “arid West
has some of the highest per capita residential water use because of landscape irrigation.”
(epa.gov)
Residential landscaping is only one approved current use of disinfected tertiary level
treated recycled water in California. Other uses include toilet flushing and prime drains.
However, disinfected tertiary water can only be used for car washes and laundries in
commercial uses. This needs to change. If recycled water is being sourced to residential
uses anyway, it needs to be used to its maximum potential. This is especially true for
multi-family residential developments where community laundry facilities are used.
Residential developments do rely heavily on potable water however, and it does need
to be clean. However, potable reuse—both groundwater replenishment via subsurface
application and potable reuse via reservoir water augmentation—require full advanced
(RO/AOP) treated recycled water. Potable reuse that is done through groundwater
replenishment via surface application only requires disinfected tertiary water, which is a
less expensive, more common type of treatment plant that could yield potable reuse. A
factor to consider here, however, is that undisturbed surfaces are required for groundwater
replenishment via surface application.
Figure 12: Various Levels of Treated Recycled Water and Allowed Uses (Retrieved from California Water Board)
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Decentralized Water Treatment Plants

with maintenance and financial requirements. If city’s commit to the investment of an

One of the planning solutions is aiding an increase in water reuse for both multifamily

increase in decentralized water treatment facilities (which due to new technology, odor

and single-family residential development through the use of decentralized wastewater

control, and design-build solutions that cause a small footprint), water recycling aiding in

treatment plants. The standards for treated wastewater are increasing, and accessible

residential development and growth could be a reality.

highly-treated water reuse will be vital especially for residential applications. Decentralized
water treatment systems are often considered only for rural applications, but the concept
can be integrated in suburban development as well, especially as developers continue
to push the borders of the central city core. A decentralized wastewater treatment is
used to “treat and dispose, at or near the source, relatively small volumes of wastewater,
originating from single households to groups of dwellings.” (Capodaglio, 2017) The “at
or near the source” is a key factor in why localized water treatment is more sustainable:
wastewater treated by decentralized systems is most likely going to remain in the local
watershed, meaning the resiliency of that ecosystem increases since it is constantly being
augmented and “refilled” with treated water that was taken from it in the first place.
Decentralized water systems are also a sustainable water reuse planning option because
they are more compact, with flexible operating conditions, and typically have a reduced
aesthetic impact, which is a common thought process for cities where they are deciding

Moreover, one has to think about the types of water and nutrients in water and waste
that will be coming from the existing area. This was evident after visiting the Santa Paula
Water Recycling Facility. Much of the water that was incoming to the facility had too high
of a chloride content that the existing facility was not suited to treat to a tertiary-level. If
a localized treatment plant does not have the proper technology in place to clean certain
nutrients in wastewater that is common in that area, the plant becomes less viable, and
can only be used again for agricultural uses, and the original goal of providing recycled
water for multiple land uses becomes a null point. Moreover, in constructing and designing
localized treatment plants, not only does the entity and city have to think about the most
effective technology for that area, but they also have to think about how it will adapt to
changes in the area, how households and communities going to pay for the infrastructure
(including years of maintenance), and how it is going to abide by the legal framework and

where treatment plants are going to be placed.

ordinances already in place. Therefore, planners, water treatment plant designers, and

In reading about an increase of decentralized water treatment plants in the European

rather than what is often seen: good intentions, but no lasting results.

Union, it states “Even in developed countries, cities are gradually losing their character
of densely concentrated settlements and are gradually sprawling to the countryside.”
(Capodaglio, 2017) Although 25% of the United States is already served by small,
decentralized wastewater treatment plants (Capodaglio,2017), this idea can be taken
further and continued to be scaled down and manageable for different municipalities
and land use layouts. As stated, there is also an inherent sustainability in decentralized
systems because they utilize on-site treatment, the design lifespan is longer, and most
importantly there is less strain and burden placed on one central system when multiple

developers need to work together to provide a system that can be used and kept up with,

One of the largest concerns about water reuse, as discussed earlier, is that of control
and regulation on nondrinking systems and how to regulate them. Capodaglio states that
using decentralized systems can make it easier for a community to implement local water
reuse schemes for nondrinking purposes, and hence reduce inappropriate demand for
treated drinking water. This is a key point and warrants repetition: when a system is more
localized, it’s easier to manage and can be more easily divided into nondrinking purposes
and drinking water, taking demand OFF of the Western United States potable water.

decentralized facilities are built and sourced from. Large facilities face current struggles
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The chances the average person has driven by a decentralized water treatment plant is
high. However, the core logic and efficiency behind them is underused . Figure 12 below
depicts a decentralized model that serves multiple purposes within a single community
where the reused water can serve multiple purposes on a smaller more localized scale
resulting in efficient, economical, and environmental results. (Eckelberry, 2016)

Single Family Residential Recycled Water Opportunities
Point-of-Entry Water Treatment Facilities:
A simple option for recycled water that single family homes can utilize are point-of-entry
or point-of-use decentralized water treatment systems. These systems essentially clean
water right before entering the home or right before you turn on the tap. The water has
to be cleaned to a certain level already, but instead of direct potable reuse this could allow
purple pipe infrastructure to connect to a home meaning the water goes through it’s last
cleaning process on a case by case basis.
POEs and POUs aren’t the preferred method especially for large scale developments.
Typically POEs and POUs are currently used where a centralized community treatment
system is unavailable or unaffordable. They also typically act as the only treatment option
where there is no financial or technical support for water treatment. They essentially defer

Figure 12: The Future of Decentralized Water for Communities (Retrieved from Water Online.com)

large capital investments and reduce maintenance costs since it is up to the individual
home owner to maintain. They are also limited in dealing with some contaminates.
(SmallWaterSystems, 2017) Amid these downsides, the opportunity for point-of-entry
water treatment systems lies in pre-existing single family homes that may have to adopt
to a recycled-water focused infrastructure. Moreover, these types of systems could
be expanded or utilized in different ways for home owner associations, or townhome
developments in which one point of entry system is utilized for that specific development.
Although POEs fit into a very specific need and purpose currently, they offer an economical
opportunity and feasible expansion option, especially when recycled water infrastructure
becomes a focus for residential development in the future.
Figure 14: Point-of-Entry and Point-of-use Water Treatment Systems (Retrieved from BC Small Water Systems)
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Developer Funded Infrastructure:

crises? Phoenix believes that meeting current and future water demands during times of

In Arizona, many cities have suddenly flourished to match the growing population and

drought does not require stopping growth in Phoenix. (phoenix.gov) But this statement

demand in the region. But where is the water coming from and how is the city affording

comes with a big “if.” Phoenix can continue growing sustainably IF indirect and direct

that? Historically, cities have been able to support large new infrastructure projects, but

potable water reuse and unpotable water reuse are a priority and a focus for the state.

today local governments pay for infrastructure, in part, through fees on new development.

New regulation to require developers to cover the cost for sustainable water infrastructure

This is true in fast-growing regions such as Phoenix, Arizona, Phoenix, where developer

measures could be the sweet spot for growing cities that are also facing a drought.

fees pay for new water infrastructure and supplies and then the City reimburses the
developer over time as people move to the new area. The process often looks like this:

» Developer buys some land
» Developer pays for infrastructure (sometimes including an entirely new water
treatment plant)
» Developer builds on land
» Developer sells homes
» City reimburses developer (typically with a profit to the developer if the city decides to
buy back a specific facility from the current operating entity)
» Developer makes a profit and the city enjoys new housing and water infrastructure

Water recycling is already apparent in a non-potable sense for Phoenix and surrounding
cities, but potable water reuse for single family residential landscaping and secondary
uses has not taken hold. For potable water reuse to become more common in Arizona
and California, unified standards and regulation need to be created and amended for
residential-specific use. Water can be recycled to a point suitable for any type of reuse.
The signage shown below is an example from Surprise, Arizona, where recycled water is
currently non-potable, and used only for agricultural and landscape irrigation, groundwater
recharge, landscape irrigation and dust control. With all the new development, if the
term “this property” as shown in the signage, was reflected in the 100+ single family
home developments in regards to landscaping, car washing, and maybe one day drinking,
Arizona developers and cities would have increased freedom in residential development
without restriction to the blossoming economy.

This arrangement has allowed for growth to continue in surrounding cities around Phoenix
such as Surprise, Gilbert, El Mirage etc. Allowing and even requiring the developer to pay
for new water infrastructure up front allows cities to continue to build housing amid a
growing population. For example, “Phoenix plans its water supply for 50 to 100 years into
the future. Along with monitoring usage and working with its water partners, Phoenix
continues to adopt effective water supply standards, improve groundwater capacity to
supplement its surface water supply from snows, and expand the use of highly treated
wastewater, or reclaimed water, which saves on drinking water.” (phoenix.gov) Phoenix is
a prime example of the challenge that cities across the Western United States face: how
do we control water usage but not inhibit housing development when both are current
36

Figure 15: Recycled Water Signage (Retrieved
from Google)

Figure 16: Homes Built my Hancock Builders in Peoria, Arizona (Retrieved
from Hancock Builders)
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Multi-Family Residential Water Recycling Opportunities
Background:
Multifamily construction has increased 17 percent since 2021, with about 52,800 new units
beginning in construction compared to last year’s 45,100 new multifamily construction
starts. (firsttuesday.com) Demand for multifamily residential has surpassed single family
residential in most areas amid events such as the global pandemic and housing crisis. With
multifamily residential increasing more and more in recent years there comes different
and unique water usage, requirements, and opportunities. “Developers of new properties
and those being planned are fortunate in that they can incorporate into their properties
new systems and technologies that use water more efficiently.” (Klaus Reichardt,2015)
Essentially, multifamily developers have a lot of power because their housing is desperately
needed and California policy has encouraged urban infill, mixed-use, and multifamily
residential housing. They also have power because they can incorporate new, efficient
technology into their developments (i.e., residential water recycling facilities).
In a study done by Fannie Mae quantifying multifamily residential water usage in the
United States, survey results indicated that most residents who were asked to provide
their water meter configuration did not differentiate between indoor and outdoor uses.
(This is an important realization because if irrigation water usage is being charged to the
resident as well then recycled water for irrigation could lower their costs) It was also found
that indoor and outdoor water usage for multifamily development per residential unit
was highest in the Western United States at 139 gallons per day. It was also found that
water use was highest for low rise properties most likely due to an increase in irrigation for
garden-style apartments. This Fannie Mae study also found that properties with in-unit
laundry hook-ups used more water that common area laundry amenities.

Figure 17: Water use by Laundry Hook-Up Location Arizona (Retrieved from Multifamily

Recycled Water Meters and Water Auditing
Water auditing, otherwise known as water meters, became California law in 2018 when
Governor Jerry Brown signed a Senate Bill 7 into law that required the owner of a multiunit residential development to install water meters or sub meters. Senate Bill 7 aimed to
change the fact that a flat rate would be charged for water. (Mill and Collins, 2022). Now,
SB 7 directs water to be tracked on a usage base rather than a flat rate basis, paid for by the
resident. But, the concept of water auditing older units should also be incorporated into
recycled water use of multifamily residential. Not only will this motivate the construction
of recycled water infrastructure within cities (since most multifamily residences are
incorporated within the city core, cutting down on the cost of infrastructure sprawl),
water meters for recycled water in multifamily developments could offer lower per capita
water fees to address the stigma of recycled water and gradually increase the fee overtime
to match potable water use fees. This water meter concept could be possible for both
potable water reuse or landscape irrigation reuse. The core idea is that by incorporating
water meters for recycled water use in multifamily residential developments, the landlord
receives the incentive of submetering as well as the developer receives possible density
bonuses for incorporating a water recycling system in their development since per capita
will be increased, but the amount of people paying for water also increases.
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Multifamily Residential Irrigation
A large portion of multifamily residential water usage goes to landscaping and irrigation.
As of 2016, over 50% of residential potable water use was used for both single family and
multi-family residential. (CSE Landscape) This is especially true with large projects with
large landscape plans. Another compounding factor increasing landscaping irrigation use
is the dry climate of the Western United States requiring more irrigation for the preferred
plant species that projects may include. Recycled water for irrigation is already being
largely used across California for public landscaping, and incorporating it in multi-family
development could provide major benefits. Disinfected tertiary recycled water can be
used for surface irrigation for residential landscaping. In conjunction with submetering and
developer incentives requiring any new multifamily residential irrigation to be recycled
and metered could be a powerful solution within the multifamily housing industry to curb
water shortages.
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Case Studies

Santa Paula Water Recycling Facility

Filmore Water Recycling Facility

Santa Paula Water Recycling Facility

Filmore Waste Water Treatment Plant (WWTP)

Built by PERC, operated by the Venture Regional Sanitation District for the City, this is one

This plant was awarded to American Water, the largest water services provider, to design

of PERC’s facilities located in Santa Paula, CA. This one-acre plant is a prime example of

build and operate the wastewater recycling facility. The Filmore WWTP is a zero-discharge

how water recycling technology can be implemented into any community. The exterior of

recycling facility (meaning that there will be no discharge of industrial wastewater back

the plant was pleasing to look at, there was no prominent smell that came from the facility,

into the environment, and all wastewater is purified and treated.) This is achieved by

and the facility can pump thousands of gallons of recycled water to nearby infrastructure

treating wastewater through recycling and then recovery and reuse for industrial purpose.

and agricultural users. It can treat 3.4 million gallons per day of conventional sewage

The facility serves approximately 15,000 residents of the city of Filmore. The facility is

wastewater in a small footprint. The plant operator stated that the city was struggling to

much larger than the Santa Paula facility, but that is because the facility was planned to

fund their water treatment facilities, especially for maintenance and upkeep. The lesson

meet the city’s projected wastewater flows through 2028: 2.4 million gallons per day.

here is that a city should be careful before they buy back the facility from the developer or

This is a lot of water, but less than the smaller Santa Paula facility due to slightly older

owner (in this case PERC) because if they can’t afford it, they won’t receive its full benefit

technology and methodologies. This facility includes a recreational walking path all the

for the city.

way around it, and it is well-used by locals. Moreover, the facility is placed relatively close

Main Takeaways
» Water recycling facilities can be compact and odorless

to residential uses and there was no prominent smell outside the fence of the facility.

» Water recycling facilities can be visually pleasing
» Maintenance costs for the city are equally, if not more, important than the constructing
of the original facility.

Main Takeaways
» If a facility is to be implemented near residential development, it is wise to implement
a park or walking path in conjunction with the treatment plant.
» With new technology, treatment plants can have a much smaller footprint and process
the same amount of water each day.
» Water treatment plants can recycle their own industrial water to use in their own plant
because they are a large user of recycled water as well.
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Figure 18: Santa Paula Water Recycling Facility (Retrieved from Tally Perry)

Figure 19: Photos from the Santa Paula Water Recycling Facility (Retrieved from Tally Perry)
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Folsom Ranch

The key factor here is the cost that the landowners have taken on to utilize the saved

Folsom Ranch, located in Folsom, California is a development located on 29 acres

water and direct it towards the new development at Folsom Ranch is much cheaper than

and includes a large apartment community built in 1989 and renovated in 2017. This

what it would have caused to pump water from elsewhere. Because of this incredible

development has 3 stories and 344 units. The entire development of Folsom Ranch is

savings, the landowners were able to implement parks, trails, and aquatic centers into the

planning to create 11,000 homes over the next 25-30 years. However, the journey to

Folsom Ranch plan.

provide water to Folsom Ranch had challenges that many cities and developers face

Main Takeaway

today. The solutions that Folsom land owners and city leaders presented enabled this

» The Folsom Ranch development is a fantastic example of long term solutions that

development to be built because of innovative water solutions that gave the community

arise from short term hard decisions and creativity. As Folsom Ranch states, “The

adequate water supply without diminishing the current water supplies or raising the costs

conservation measures built into the design of plan area use permanent water

for utilities for current Folsom residents. (FolsomRanch, 2022)

conservation measures irrespective of drought conditions.” It is encouraging to see
long term solutions such as these utilizing water reuse and conservation to build large

As Folsom Ranch states, “providing water for Folsom Ranch and the rest of the south-area

amounts of new housing in areas that badly require it.

development initially posed a challenge.” It started with conditions that supplied water to
the development without being a cost to current residents which was made the focus in
an initiative to guide the south-area development of Folsom.
The results of this Measure aligned with the current situation in 2009 in which the
governor required every California water purveyor to reduce usage by 20 percent. There
was plenty of motivation for the land owners and city officials to abide by strict, innovative
water saving solutions. The city of Folsom ended up recapturing 5,600 acre feet of water,
simply through landowners funding leak repairs leak repairs, improvements in water
supply technology (being funded by existing residents of various Folsom neighborhoods)
in which the money would eventually be reimbursed to the landowners. However, the
new saved water had restrictions, one of which was that it had to designated for a new
use. This motivated many water recycling measures in order to supply water to the future

Figure 20: Artistic Representation of Folsom Ranch Future Development (Retrieved from FolsomRanch.com)

needs of Folsom Ranch development, since Folsom Ranch was considered a “new use”.
Surprisingly, there was enough saved water to support the new development. However,
the landowners still took on the cost of conveying that water to the new developments.
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Palm Valley and Involving the Community
Palm Valley Water Reclamation Facility, located in Goodyear Arizona, brought a unique
aspect to the construction of water treatment plant facilities: community involvement.
Planners know and understand the value of community engagement and involving and
educating the surrounding community. The designers of the project, PERC Water, partnered
with the community and the West Valley Fine Arts Council. Through this collaboration, a
community park was constructed alongside the south and west sides of the facility. The
park includes walking paths with educational signs, gazebos, and water fountains. This
is a key example of water needs and infrastructure merging with city planning because
not only is the community getting invovled during the process, but facilities are being
created that have a infrastructure function and purpose, but also bring open space and
education to the table. The icing on the cake is the community art piece at the plant in
which high school students created. Not only was this facility praised for it’s efficiency
in water reclamation on such a small footprint , it showed it was “possible to locate the
facility essentially in the center of the community.” (perwater)
Main Takeaway
» Community Planning and Water Recycling Infrastrucutre can come together to create
a product that is necessary, but also educational and unique.
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Figure 21: Palm Valley Water Recycling Facility Open
Space (Retrieved From PERC Water)

Figure 22: Palm Valley Water Recycling Facility Community Artwork (Retrieved From PERC Water)

Recommendations

Change is Happening

Recommendations:

Change is happening in the sector of water recycling in California. The next step for

The awareness and change is slowly happening the water recycling industry, however, the

water recycling is direct potable water reuse for residential development. As mentioned

following are a few more changes and goal recommendations that would accelerate the

previously, widespread use of recycled water can help California (and the greater Western

process and place an emphasis on water recycling in the light of residential use. Part of

United States) solve two critical issues: the housing crisis and water shortages due to

the challenge with policy and policy change, is the many documents, code, and policy that

prolonged droughts. Change of policy has been progressing since 1969 on the topic of water

relate to water recycling and it’s requirements in each jurisdiction. Above anything else, it is

recycling, from legislature adopting a water recycling law to a greater encouragement of

important for developers and builders to be able to refer to one, uniform document for all

reclaimed water, to recycled water policy to include monitoring, to changing permitting

things water recycling related. The 2018 State Water Resources Control Board Resolution

requirements for landscape irrigation and groundwater recharge. The last change to

emphasizes this need as well through a long list of progression and steps that have been

California Recycled Water Policy was in 2016. A lot has changed since 2016, and the goals

taken thus far on the topic. From CEQA regulation (California Code of Regulations, title

and policies need to be reflecting this change.

23,) to California Water Code, to the Health and Safety Code, to the State Water Board

A few positive changes from the State Water Resources Control Board Resolution recently
are as follows:
“Uniform water recycling criteria for indirect potable reuse for groundwater recharge

goals and policies, there needs to be a cumulative, well-known and unified document for
the public to refer to if it is to be largely implemented. The following recommendations
are simply a small portion of what can be achieved between public works, planning
departments, and developers across the Western United States.

became effective on June 18, 2014.” (State Water Resources Control Board, 2014)–this
is critical because uniform regulation will allow for widespread use. When regulation is
clear, results are more efficient.
“The State Water Board adopted a principle to encourage water reclamation projects
where beneficial use well be made of wastewaters that would otherwise be discharged
to marine or brackish receiving waters or evaporations ponds and which do not adversely
impact vested water rights or unreasonable impair instream beneficial use or place
an unreasonable burden on present water supply systems.” – Water recycling is more

Policy Change Recommendations:
Existing Policy 1: Disinfected tertiary recycled water is only allowed for residential
landscape use, but car washing and laundries are restricted to commercial use.
Policy Change 1: The California Water Board should allow disinfected tertiary recycled
water for residential landscaping, laundry machines, toilet flushing, irrigation, decorative
fountains, and car washing.

expensive that dumping the cleaned recycled water back into the ocean or brackish

Existing Policy 2: Infrastructure and Residential Zoned areas are typically separated on

waters. This principle is important but needs to be heavily encouraged within California.

zoning and land use maps, therefore increasing the cost of recycled water infrastructure

Some ways this can be encouraged is through impact fee reductions and density bonuses

to be implemented.

to developers who aid in the funding of recycled water infrastructure, as discussed prior.
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Policy Change 2: Zoning and land use maps in Western municipalities must set aside a

Goal 3: Promote groundwater augmentation, as this will be a main source for much of the

signficant portion of a city’s water fund for recycled water infrastructure within urban infill

recycled water. This includes taking advantage of storing water during wet time periods.

areas and multifamily residential developments. Single family residential development

Groundwater storage and permitting must be clear so storage and utilization of high flows

will still likely require developer funded infrastructure until water recycling in residential

can be as efficient as possible. (Mount and Hanak, 2019)

uses is more prevalent.

Goal 4: The Clean Water State Revolving Funds and the American Recovery Reinvestment
Act 2009 should be working to expand the availability of recycled water to all agriculture

Recycled Water Goal Recommendations:

and farmers.

The California Water Board goal has provided a statement of support for increased
production and use of recycled water… The numeric goals (1,000,000 sf. by 2010) provide
reason for funding recycled water projects. Legislature has also cited goals proposing

Developer Incentives for Recycled Water Infrastructure:

legislation to require new regulations for recycled water. (waterboards.gov)

As mentioned prior, a universal guidelines sheet for recycled water permitting and

There is a lack of uniform direct potable water use for residential use regulation. In fact,

developments because they know the restrictictions and allowed uses. Moreover, an

there is a lack of direct potable water use regulation all around. Although direct potable

incentive for developers to use recycled water infrastructure is simply in demonstrating

water is a small portion of recycled water uses, if recycled water is going to become a

an increase in recycled water for residential use. This will increase the amount of housing

feasible and sought-after source of providing water to new homes and multi-family

that they can build long term because a new way to provide water to developments has

developments, regulation for the better needs to increase so that it is an accessible form of

been unlocked. The whole concept of recycled water in residential development bodes

recycled water use. Therefore, goals for recycled water usage for residential development

to the long term results rather than short term solutions. Also, for residents that would

include:

be living in the units, recycled water is typically cheaper and therefore can lower monthly

Goal 1: Clarification in direct potable water regulation to clear confusion for developers

allowed usage would be an incentive for developers to implement recycled water into

housing costs. This would increase the liklihood of units selling for developers.

and residences on the feasibility of implementation. This means a mechanism for singular,

An important factor to remember is that each municipliaty regulates their own water.

unified code to be used among various agencies (wastewater managers, water retailers

Municipalities are going to have to work with the largest developers in each city and

and wholesalers, cities and counties, regulatory agencies, planning agencies, and the

explain and motivate the long term benefits of developers implementing or connecting to

public).

recycled water infrastrucutre. As emphasized before, an increase in the interaction and

Goal 2: Municipalities should focus their water costs on recycled water infrastructure on

reliance between home developers, cities, and water policy is vital.

areas where housing costs are infeasible in comparison to the residents residing there.
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Conclusion:
Although we still have a long way to go with technological advancements and policy change
in the water recycling realm, there are positive changes that are happening. However,
public perception and wide acceptance of the use of recycled water for residential uses
(both potable and non-potable), needs to increase. There is a clear connection between
the water crisis and the housing crisis and widespread use of recycled water could make
a dent in the housing that is needed in the Western United States. Moreover, widespread
awareness and aggressive implementation of water recycling infrastructure could motivate
funding from Federal and state governments to support further movement. In short,
there are certain land uses that need to have recycled water infrastructure connections:
industrial, commercial, and public open space. The residential zoned areas do pose more
challenges and restrictions, but developers, city leaders, and water conservationists need
to be embracing this challenge and be working towards clear standards and advanced
technology that make it possible.
In the planning world, it appears well known that water resources are typically polluted,
mismanaged, misgoverned, and poorly allocated. Amid these issues, water demand is
increasing, and options for better water production to our communities must turn to “nonconventional” sources of water such as recycled water. (Tortajada, 2016) Water recycling
opportunity and technology has a bright future, but cities and policy needs to be motivating
and reflecting that change. With appropriate planning and management, opportunities
for water recycling in conjunction with residential development are unmatched. City
planning must think of economics, the environment, the social aspect, and the needs of
the people. To sum up the opportunity for water recycling, “The economic, social and
environmental benefits are many, as they address water supply scarcity, efficient resource
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